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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Invention I (claims 1 -5 drawn to a 
magnetic sensor) in Paper No. 8 is acknowledged. 

Claim Objections 

2. Claim 5 is objected to because of the following informalities: line 1 it does not 
clearly indicate the dependency of claim 5. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
the prior art are such that the subject matter as a whole would have been obvious at the time the 

p n a V tTn!^-,? S „ m f 6 !l a PerS ° n having ° rdinary ski " in the art t0 which said s^ject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
applicant's own admitted prior art (prior art) in view of U.S. Patent no. 6,177,731 
(Ishida). 
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Regarding claim 1 the prior art discloses a magnetic sensor comprising: a 
substrate, which has at least one insulating main surface; at least two serially connected 
magnetoresistive devices (Fig. 1B R1, R2), formed on the insulating main surface page 
1 of applicant's disclosure line 20 - page 2 line 3), each of which includes at least one 
magnetic tunnel junction device (page 1 of applicant's disclosure lines 16-18); a 
magnetic shield layer, which is formed to cover one magnetoresistive device through 
the insulating film (Fig. 1B page 1 lines 18-19) 

The prior art does not disclose that an organic film is used for relieving thermal 
stress and formed to cover one of the magnetoresistive devices though an insulating 
film for passivation. 

Ishida discloses an IC package, and method of manufacture, wherein an organic 
film is used for relieving thermal stress (col. 3 lines. 7-12). Ishida teaches that the 
organic film can relieve thermal stresses (col. 7 lines 32-36), and enhance the reliability 
of a semiconductor package (col. 7 lines 57-67). 

One of ordinary skill in the art would have looked to Ishida to modify the prior art, 
as they are both analogous in the production and formation of a semiconductor 
package, the magnetic sensor being formed an produced using traditional 
semiconductor manufacturing techniques. Furthermore, one of ordinary skill in the art 
would have been motivated to modify the prior art with the teachings of Ishida, and 
applied an organic film for relieving thermal stress, over the magnetoresistive device as 
it would prevent cracking of the MR device, as the magnetoresistive device can be 
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expensive thus i, is desirable to protect, and enhance the reliability of the sensor 
package. 

4. Referring to claim 2, the prior art does no. disclose that the shield (Fig. 1B 42) 
has an organic film formed on it. However, Ishida discloses that an organic film is useful 
for relieving thermal stress, avoiding cracks, and enhancing the reliability of a 
semiconductor package (col. 7 lines 32-41). 

In order to further insure the protection of the MR device, one of ordinal skill in 
the ad would have been motivated to not only place an organic film over the MR device 
to relieve thermal stress, but to also place the film over the shield layer, as the shield 
layer may be likely to crack under thermal stress, which can lead to the damaging of the 
MR device. Therefore it would have been obvious to one of ordinary skill in the ad a, the 
time the invention was made to have also included an organic film formed to cover the 
shield layer to protect the shield form thermal stresses, and to further protect the MR 
device, reducing costs from cracked MR devices and shields and enhancing sensor 
reliability (See InreZurko. 258 F.3d 1379. 1385, 59 USPQ 2d 1693, 1697; Wetted. 
424 F.2d at 1092, 165 USPQ a. 421 for obviousness rejections without additional 
evidentiary documentation support). 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over the prior 
ad in view of U.S. Patent no. 6.315,875 (Sasaki). 

Regarding claim 3. the prior ad discloses a magnetic sensor comprising: a 
substrate which has a. leas, one insulating main surface; a. leas, two serially connected 
magnetoresistive devices (Fig. 1B R1 . R2) , formed on , he insu|ating ^ ^ ^ 
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1 of applicant's disclosure line 20 - page 2 line 3), each of which includes at least one 
magnetic tunnel junction device (page 1 of applicant's disclosure lines 16-18); a 
magnetic shield layer, which is formed to cover one magnetoresistive device through 
the insulating film (Fig. 1B page 1 lines 18-19) 

The prior art does not explicitly disclose that the shield layer is made from a 
nickel-iron alloy having a nickel content of 69% or less. However it is well known in the 
art of magnetoresistive devices to use a shielding layer of a nickel-iron alloy. 
Furthermore, Sasaki discloses a method of making a magnetoresistive wherein a 
shielding layer of 45% nickel, which is less than 69% (col. 9 lines 41-43). Sasaki uses 
this material as it has a high saturation flux density allowing proper shielding of 
magnetoresistive elements (col. 9 line 45). 

One of ordinary skill in the art would have been motivated to look to Sasaki to 
modify the prior art, as it is also concerned with the manufacture of a semiconductor 
type, specifically a magnetoresistive device. Furthermore one of ordinary skill in the art 
would have been motivated to use a shield layer containing less than 69% of nickel in a 
nickel-iron alloy, as it allows proper shielding of the magnetoresistive device, has a high 
saturation flux density, and further could be cost effective by using a shielding means 
with a comparative amount of nickel and iron. 

6. Claims 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
prior art in view of Sasaki as applied to claim 3 above, and further in view of Ishida. 
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Referring to claim 4, the proposed combination of the prior art and Sasaki does 
not disclose a sensor wherein the magnetic shield layer is formed on the insulating film 
through an organic film for relieving thermal stress. 

As above, Ishida discloses an IC package, and method of manufacture, wherein 
an organic film is used for relieving thermal stress (col. 3 lines. 7-12). Ishida teaches 
that the organic film can relieve thermal stresses (col. 7 lines 32-36), and enhance the 
reliability of a semiconductor package (col. 7 lines 57-67). 

One of ordinary skill in the art would have looked to Ishida to modify the prior art 
and Sasaki as they all are in the production and formation of a semiconductor package, 
the magnetic sensor being formed and produced using traditional semiconductor 
manufacturing techniques. Furthermore, one of ordinary skill in the art would have been 
motivated to modify the prior art with the teachings of Ishida, and applied an organic film 
for relieving thermal stress, over the magnetoresistive device as it would prevent 
cracking of the MR device, as the magnetoresistive device can be expensive thus it is 
desirable to protect, and enhance the reliability of the IC sensor package. 
7. Referring to claim 5, while the proposed combination does not disclose that the 
shield has no undercut, it is well known in the semiconductor/magnetoresistive 
manufacturing art to not include an undercut along the side walls of a shield layer. One 
of ordinary skill in the art would have been motivated to have no undercut along the side 
walls of the shielding layer as this allows a uniform shielding over the entire area of the 
shielding layer, resulting in a shield layer which more effectively shields the 
magnetoresistive/semiconductor package (See In re Zurko, 258 F.3d 1379, 1385, 59 
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USPQ 2d 1693, 1697; ,n re Ahlert, 424 F.2d at 1092, 165 USPQ at 421 for obviousness 
rejections without evidentiary documentation support). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Wada et al. U.S. Patent no. 4,943,882; Fujii U.S. Patent no. 
5,442,223; Suzuki et al. U.S. Patent no. 5,471,084; Ao et al. U.S. Patent no. 5,618,738; 
Okamoto U.S. Patent no. 6,329,087; Tadakoro et al. U.S. Patent no. 6,424,508; Komuro 
et al. U.S. Patent no. 6,504,690; Muto Japanese Patent Publication 10209521 A. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Darrell Kinder whose telephone number is (703) 305- 
3303. The examiner can normally be reached on Monday-Friday 6:30-4:00, alternate 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, N. Le can be reached on (703) 308-0750. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9318 for 
regular communications and (703) 872-9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 

May^28, 2003 c .. 



